Magnetars
1 are young neutron stars with very strong magnetic fields of the order of 10 14 -10 15 G. They are detected in our Galaxy either as soft c-ray repeaters or anomalous X-ray pulsars. Soft c-ray repeaters are a rare type of c-ray transient sources that are occasionally detected as bursters in the high-energy sky [2] [3] [4] . No optical counterpart to the c-ray flares or the quiescent source has yet been identified. Here we report multi-wavelength observations of a puzzling source, SWIFT J1955091261406. We detected more than 40 flaring episodes in the optical band over a time span of three days, and a faint infrared flare 11 days later, after which the source returned to quiescence. Our radio observations confirm a Galactic nature and establish a lower distance limit of ,3.7 kpc. We suggest that SWIFT J1955091261406 could be an isolated magnetar whose bursting activity has been detected at optical wavelengths, and for which the long-term X-ray emission is short-lived. In this case, a new manifestation of magnetar activity has been recorded and we can consider SWIFT J1955091261406 to be a link between the 'persistent' soft c-ray repeaters/anomalous X-ray pulsars and dim isolated neutron stars.
Following the detection 5 of GRB 070610 as a single peaked c-ray burst (GRB) lasting about 4.6 s and its bizarre X-ray counterpart [6] [7] [8] (dubbed SWIFT J1955091261406), we mounted a multi-wavelength observing campaign (see Supplementary Information sections 1-4 for details). Our data were collected starting ,1 min after the burst trigger time. In the first three nights of our observations, the source displayed strong optical flaring activity [7] [8] [9] . This, together with the location of the source in the Galactic plane, supported the view that the source is hosted by the Milky Way 10 , and we give strong evidence for this here.
The flares from SWIFT J1955091261406 had durations ranging from tens of seconds to a few minutes and flux amplitudes up to about 100 times the 'outburst' baseline flux (or $10 4 times the quiescent state). After 13 June, the activity decayed abruptly (Fig. 1 ) and no further flares were seen until 22 June, when a late-time, lowerbrightness flare was detected in the near-infrared using the 8.2-m Very Large Telescope. A late-time observation by the XMMNewton spacecraft ,173 days after the burst failed to detect the source, imposing an upper limit (3s) to any underlying X-ray flux of L X # 3. (all quoted errors here being 3s). Therefore we conclude that SWIFT J1955091261406 is located in the Galaxy and beyond this particular molecular cloud at a kinematic distance of D < 3.7 kpc from the Sun. This value is consistent with ,4 kpc derived from the 'red clump' method (see Supplementary Information 5.2). Hereafter, we consider a reference distance of 5 kpc.
To discern the nature of the source, we explored several possibilities. The first is that the source resembles the 'bursting pulsar' GRO J1744-28 (refs 11,12) . However, Swift/BAT has not recorded any other c-ray burst from SWIFT J1955091261406 after the initial one. A second possibility is based on the proposed similarity to the black hole candidate V4641 Sgr 13, 14 . This black hole, orbiting an intermediate-mass companion (a B9 subgiant), was suggested as the first member of the 'fast X-ray novae' group 15 , and it has been proposed that SWIFT J1955091261406 is a member of this class 7 . However, several lines of evidence indicate otherwise. First, the lack of further detections of the baseline (non-flaring) flux during the outburst phase at c-ray (Swift/BAT), millimetre (during the outburst, ,0.6 mJy, 3s; Supplementary Information 2) and centimetre wavelengths 7 (during the decline phase, , 0.09 mJy, 3s) implies a different physical mechanism, because considerable c-ray and radio emission (the latter arising from a collimated jet) was recorded at the time of the V4641 Sgr outbursts 16 . Moreover, the near-infrared limit imposed on the quiescent counterpart of SWIFT J1955091261406 (H . 23; that is, M H . 8.1 assuming D < 5 kpc and E(B -V) 5 1.9 6 0.6 towards the source; see Fig. 2 and Supplementary Information 5) constrains the spectral type of any companion to a main-sequence star with spectral type later than 17 M5V (that is, #0.12M solar masses) unless the donor was a hydrogen-poor (semi-) degenerate star in an ultra-compact X-ray binary 18 (with orbital period less than 1 h).
In fact, an ultra-compact low-mass X-ray binary with blobs of homogeneous synchrotron-emitting plasma of size ,10 7 cm and magnetic fields of strength ,10 5 G can explain both the observed baseline flux and the flaring episodes in X-ray and optical wavelengths. This third scheme allows such blobs to be found in a magnetized corona 19 (an extended region of low-density, X-ray irradiated material above and below the accretion disk) or a wind, rather than in the outer regions of a collimated jet. Thus, SWIFT J1955091261406 could be part of such a system. On the other hand, we point to a final possibility: that the SWIFT source is an isolated compact object, that is, a new magnetar in our Galaxy, which displays activity like that of a soft c-ray repeater (SGR) in the optical; and from which only one hard burst was recorded in c-rays, near the onset of its bursting activity. If this is the case, SWIFT J1955091261406 becomes the first SGR detected at optical wavelengths. This would be supported by the burst durations (Fig. 3) and the timing properties of the flares 8 . How could the optical flares be produced in SWIFT J1955091261406? One possibility is, according to magnetar corona models 20 , that the flares are due to coherent plasma bunches, and their luminosity depends on the unknown bunching factor, leading easily to L opt < 10 35 (D/5 kpc) 2 Both light curves show strong activity during the first three days, reaching the maximum around one day after the c-ray burst and gradually decaying after the third day until the source became undetectable. The X-ray observations made by Swift do not overlap with the times of any of the optical flares that we have recorded. However, observations in both X-ray and optical agree that the strongest flaring activity is found around one day after the c-ray event. A short (,30-s) powerful X-ray flare, for which the flux increased by a factor of Df/f < 100 on a timescale of Dt/t < 10
24
, was followed by several optical flares of similar amplitude. The X-ray data one day after the giant flare event (excluding minor flaring-like activity) can be fitted by a power-law decay F / t a with a 5 20.75 6 0.25, consistent with the values seen in the decline phase of the anomalous X-ray pulsar 22 XTE J1810-197 and the transient magnetar 23 SGR 1627-41. The baseline X-ray luminosity of SWIFT J1955091261406 during the first 8,000 s that followed the initial c-ray spike was ,1. There is no evidence for an underlying supernova remnant or a massive star cluster. Four anomalous X-ray pulsars, a subclass of magnetars, have been detected at near-infrared wavelengths 26 but no H-band counterpart of any SGR is known. SGR 1806-20, which is hidden by more than 30 mag of visual extinction, was only seen in the K-band when it was in an active state 27 . The other three known SGRs have no near-infrared counterparts. The former source experienced an activity period for 6 weeks in 1998 and its underlying X-ray flux was then observed to decrease by a factor of ,50 over a timespan of 1,000 days, flattening off at , 3 derived for the SWIFT source from our late-time X-ray observation after ,173 days. Therefore we suggest that SWIFT J1955091261406 could be the first magnetar (either persistent or transient) in our Galaxy that shows strong and protracted optical flaring activity. A deeper X-ray observation together with a detailed study of future activity periods of SWIFT J1955091261406, including simultaneous X-ray/optical monitoring, could shed light onto its nature and discern whether the source is an ultra-compact low-mass X-ray binary or an isolated neutron star displaying a new manifestation of magnetar activity. In the latter case, it would represent a link between 'persistent' SGRs/anomalous X-ray pulsars (with L X < (2-4) ), being one of a few hundred Galactic magnetars to become active 25 in the past ,10 4 years. (Germany) and IGN (Spain). We thank both the SAO-RAS Director and the ESO Director's Discretionary Time Committee for accepting the observation a few days after the onset of the event. We also thank N. Schartel for allotting XMM-Newton DDT time for a late-time X-ray observation. We acknowledge the use of public GRB 070610, the burst of c-rays associated with SWIFT J1955091261406 (E 5 1.9 3 10 39 (D/5 kpc) 2 erg). Thus, both the c-ray burst duration and the log-normal distribution of the optical flares strengthen the association of the SWIFT source with a magnetar, although the lack of persistent X-ray pulses (which would allow us to determine the spin period derivative and thus the magnetic field) currently prevents us from proving the existence of extreme magnetic fields typical of magnetars, including SGRs and anomalous X-ray pulsars.
